




































































et SAIL

Chemical Composition

Specification ~ Grade C% Mn% P% S% Si% CE
max max max max  max
ASTM-A204 B 0.20- 090 0035 0035 015
0.23 0.40
Mo 0.45 -0.60%
ASTM-A-517  F 0.1-0.2 0.6-1.0  0.035 0.035 0.15-0.35

Ni 0.7-1.0, Cr 0.4-0.65, Mo 0.4-0.6, V 0.03-0.08, Cu 0.15- 0.50, Bo 0.0005-0.0006

Chemical Composition : API 5 L

Specification Steel % %8
Grade © Mn P S \' Nb Ti
Max Max Max Max Max Max Max

A 0.22 0.90 0030  0.030
B 0.26 1.20 0030 0030  od ¢d d
X42 0.26 130 0.030  0.030 d d d
X46 0.26 140 0.030  0.030 d d d
b0 Xs2 026 140 0030 0030 d d d
X56 0.26 140 0.030  0.030 d d d
X60 0265 1.40° 140 0.030 f £ f
X65 026° 145 0.030  0.030 f f f
X70 026° 165 0.030  0.030 f f f

4 Cu=0.50%; Ni <0.50%; Cr < 0.50% and Mo < 0.15%

For each reduction of 0.01% below the specified maximum concentration for carbon, an increase
0f 0.05% above the specified maximum concentration for Mn is permissible, up to a maximum
of 1.65% for grades < B, but < X52; up to a maximum of 1.75% for grades > X52, but <X70;
and up to a maximum of 2.00% for grade X70.

¢ Unless otherwise agreed, Nb + V < 0.06%

d Nb+V+=Ti0.15%

€ Unless otherwise agreed

£ Unless otherwise agreed, Nb + Ti < 0.15%

& No deliberate addition of B is permitted and the residual B < 0.001%
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Chemical Composition : API 5 L

Speci-  Steel
fication grade

BM
X42M
X46M
X52M
X56M
X60M
X65M
X70M

PSL2

Cb

0.22
0.22
0.22
0.22
0.22
0.12¢
0.12¢
0.12°

Si

0.45
0.45
0.45
0.45
0.45
0.45°
0.45°
045

MnP

1.20
130
130
1.40
1.40
1.60°
1.60°
1.70¢

% Maximum

P

Welded Pipe

0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

S

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

Carbon
equivalent a
% maximum

Nb Ti  Other CEHW CEPCm

0.05 0.04 043 025
005 004 ¢ 043 025
005 004 ¢ 043 025
¢ € dh 043 025
¢ ¢ 043 025
ot s 043 025
Ef s 043 025
£ s 04 025

4 Based upon product analysis. The CEjpy limits apply if C>0.12% and the CEpcy, limits apply if

C=0.12%

For each reduction of 0.01% below the specified maximum for C, an increase of 0.05% above the

specified maximum for Mn is premissible, up to a maximum of 1.65% for grades < B. but < X52;
up to a maximum of 1.75% for grades = X 52, but = X70; up to a maximum of 2.00% for grade

X70

¢ Nb+V+Ti<0.15%
4" Unless otherwise agreed, Cu < 0.50%; Ni < 0.30%; Cr < 0.30% and Mo < 0.15%

€ Unless otherwise agreed

|
|
£ Unless otherwise agreed, Nb -+ V + Ti < 0.15%
|
|

Unless otherwise agreed, Cu = 0.50%; Ni < 0.50%; Cr < 0.50% and Mo = 0.50%

D Unless otherwise agreed no intentional addition of B is pemited and residual B < 0.001%
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Chemical Composition

Specification

IS: 3039/1988

Lloyds Grade

SAILHARD

GOST 19282

Specification

SAIL SPP 400

SAIL SPP 700

SAIL HITEN
090 AR

Grade

I

C%

max

0.23

Mn %
max
ES

P %
max

0.040

S %
max

0.040

Si %
max

Kk

CE

042 wrx

* Mn content not less than 2.5 times Carbon content if thickness >12.5 mm.
##§i 0.10-0.35% if killed quality. *** Al min 0.01%

0.70-1.4 0.040
0.70-1.5  0.040

# Al min 0.015% for grade III

2.5xC%  0.035

min

0.80min  0.035
For Gr B Mn 0.60% min if impact tested.
0.050

1.6

0.040
0.040

0.035

0.035

0.050

Al0.10 max, Cr 0.65 max, Nb+V+Ti 0.15 max

13-1.7
13-1.65 0.035

0.035

0.040
0.040

0.10-0.35
0.19-0.50

0.50

0.35

0.50

0.50.8
0.8-1.1

#

Al 0.050 max, Cr0.30 max, Ni 0.30 max, Cu 0.30 max, Ti 0.03 max,

II 0.21
11 0.18
A 0.21
B 0.21
0.23
09G2S 0.12
10G2S1 0.12
N 0.008 max
Grade C%
max
Hardox  0.22
400
Weldox ~ 0.20
700E
0.22

Mn %
max

1.60

1.60

1.60

26

P %
max

0.02

0.02

0.025

S %
max

0.01

0.01

0.015

Si %

0.10-

0.70

0.60
max

0.60

Others

Cr: 1.40 max
Mo : 0.60 max
Ni : 0.50 max
B : 40 ppm max

Cr:0.70
Mo : 0.70
V:0.08

Al -0.02 max
V-0.20 max
Ti-0.02 max
Nb - 0.050 max
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Mechanical Properties

Specification

ASTM-A-204 M

ASTM-A-517
APISL
(PSL)

15 3039/1988

Lloyds
Grade

Grade

> ™

X-42
X-46
X-52
X-56
X-60
X-65
X-70

I
II
1II
A
B

Yield

Strength
MPa Min

275
690
210
245
290
320
360
390
415
450
485

<25
mm

230
235
235
235
235

>25<50
mm

220
235
235

Ultimate Tensile Elongation Internal

Strength MPa

Min

485
795
335
415
415
435
460
490
520
535
570

Impact 27] at 0°C for >25mm

27

-620

-930

400-900
400-900
400-900
400-520
400-520

% min GL  diameter
565VSy  ofbend

200 50 <25 >25
mm mm mm < 40mm

17 21 15T 2T
16

% elongation

(GL: 50.8 mm) for all API
Grades

A: Cross sectional area in mm?
U: Minimum UTS in MPa

2
22
2
22
22 CE:27Jat0°C
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Steel grade  Yield strength? Tensile strength® Ratio 3¢ Elongation

(PSL 2) Ryps R R 105/ (on 50 mm)
MPa MPa R A%

minimum maximum minimum maximum maximum minimum
BM 245 450° 415 655 0.93 d
X42M 290 495 415 655 0.93 d
X46M 320 525 435 655 0.93 d
X52M 360 530 460 760 0.93 g
X56M 390 545 490 760 0.93 g
X60M 415 565 520 760 093 d
X65M 450 600 535 760 0.93 d
X70M 485 635 570 760 0.93 d

4 For intermediate grades, the difference between the specified maximum yield strength and the
specified minimum yield strength shall be as given in the table for the next higher grade, and the
difference between the specified minimum tensile strength and the specified minimum yield strength
shall be as given in the table for the next higher grade. For intermediate grades up to X46, the tensile
strength shall be <655 MPa. For intermediate grades greater than X46 and lower than X70, the tensile
strength shall be <760 MPa. The calculated value shall be rounded to the nearest 5 MPa

b This limt applies for pipe with D>323.9 mm (12.750 in).

¢ For pipe requiring longitudinal testing, the maximum yield strength shall be < 495 MPa.

4 The specified minimum elongation, Af shall be as determined using the following equation:

A= C/A0Z x ¢/U 09 where

C is 1.940 for calculations;

Axc is the applicable tensile test piece cross-sectional area, expressed in square millimetres as follows:
— for circular cross-section test pieces. 130 mm? for 12.7 mm and 8.9 mm diameter test pieces; and
65 mm? for 6.4 mm diameter test pieces;

— for full-section test pieces, the lesser of (a) 485 mm? and (b) the cross-sectional area of the test
piece, derived using the specified outside diameter and the specified wall thickiness of the pipe,
derived using the specified outside diameter and the specified wall thickness of the pipe, rounded
to the nearest 10 mm?;

— for strip test pieces, the lesser of (a) 485 mm? and (b) the cross-sectional area of the test piece,
derived using the specified width of the test piece and the specified wall thickness of the pipe,
rounded to the nearest 10 mm?;

U is the specified minimum tensile strength, expressed in megapascals
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Mechanical Properties

Specification Grade Yield
Strength
(MPa min)
SAILHARD
DSQ LO-PEARL 245
SAIL SPP 400  HARDOX 400 900
SAIL SPP 700  WELDOX 700E 620
SAIL HITEN 550
GOST 19282 09G2S 345 (1:8-10)
325 (t:10-20)
305 (1:20-32)
285 (6:32-40)
10G2S1 345 (©:8-10)
335 (t:10-20)
325 (t:20-32)
325 (t:32-40)

Ultimate ~ %Elongation Bend Hardness

Tensile (min)
Strength
(MPa min)
200 BHN
375 25 37
1100 10
725-860 16
690 15 35T
490 (t:8-10) 21 2T
470 (:10-20)
460 (t:20-32)
450 (6:32-40)
490 (t:8-10) 21 2T
480 (t:10-20)
470 (£:20-32)
450 (t:32-40)

Note : The mechanical properties specified in API Grades are for pipes only.
HRC/Plate properties are to be mutually agreed upon by the producers & pipe manufacturers.

ABS Steel

Grade
A

AH 32
DH 32
EH 32

AH 36
DH 36
EH 36

Plates

Chemistry

€ 0.21, Mn 2.5 x C% min
S, P 0.035, Si : 0.50 max
A1 0.02 min, CE 0.40

€ 0.21, Mn 0.80 min
S, P0.035, Si: 0.35 max
AL 0.02 min, CE 0.40

€ 0.21, Mn 0.60 min
S, P0.035
A1 0.03 min, CE 0.040

€ 0.18, Mn 0.90-1.60

Nb 0.02-0.05, Si : 0.50 max
$0.035, P 0.035

v 0.050.10, Ti 0.02 max

€ 0.18, Mn 0.90-1.60

Si: 0.50 max

§0.035, P 0.035, Nb 0.02-0.05
V0.05-0.10, Ti 0.02 max
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Tensile Strength

YS 235 MPa, % EL : 22 (50 GL)
UTS 400-520 MPa
Impact 34J/RT (>50 mm)

YS 235 MPa
UTS 400-520 MPa
Impact 27J/0° (>25 mm)

Y5 315 MPa
UTS 400-520 MPa
Impact 27]/-20°C for all thicknesses

YS 315 MPa, UTS : 440-590 MPa

Imp AH32 34 ] min at 0°C
DH32 34 ] min at -20°C
EH32 34] min at -40°C

Y5 355 MPa

UTS 490-620 MPa

Imp AH36 34] min at 0°C
DH36 34 ] min at -20°C
EH36 34] minat -40°C
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Mechanical Properties

Processing of plate orders for Home Sales through Vacuum Degassing (VD)/Isothermal/normal
route as per customer requirements.

Category

UT

ur

IMPACT

SPLTDC

Normalised
Plate

Normalised
Rolling

Requirement Process
Vacuum Degassing  Isothermal

Grade Specifications/ (VD) (Ref A20/A20 (Ref A20/A20 ~ Normal
Sub Grades M:07 CI5.3.4 & S1) M:07 CI5.3.4)
IS2062E 250 A, B, C,
A/SA 283 A/SA 36,

Mild BS4360 Gr 43A, BS/DIN = 50 mm 40to <50mm <40 mm
EN 10025 8235, 275 All grades with UT Al grades All grades
JIS G 3101 SS 400, with UT

DIN 17100 RSt 37.2, 44.2
Other Equivalent grades

Boiler 1S 2002/1,2,3, 1S2041/1,2
Quality ~ A/SA515&516 Grades =50 mm 40t0 <50 mm <40 mm
(Normal ~ A/SA 285

strength) ~ DIN 17155 HI, EN 10028
2-P 235 GH, P265GH, All thickness - -
EN 10028-2-P275

Boiler BS 1501-1

Quality ~ BSEN10028-2-P295GH Al thickness - -
(High & 355GH

Strength) ~ BS EN 10028-3-P355

A/SA 537 Class 1,152041/3 = 50 mm 40 t0 <S0mm <40 mm
Boiler A/SA 204, SATL FRS All thickness = =
Qlty. (Spl)
High 1S 2062 E 300,350,410 =50 mm 40to <S0mm <40 mm

Tensile Sailma 300, 300HI/350,
350HI/410, 410HI
ASTM A 572 Gr 42, 50,
DIN 17100 St 52.3
BS/DIN EN $355 JO, JR,
J2, NL GOST 9G2S,
10G2S1, BS4360 Gr 50

Special API, DMR, SAILHITEN,  All thickness
SAILHARD, SAILMA 450
550, 600 SAILMA 450HI
SS0HI, 600HI, HT 750
1S2062 E 450 D, E
A 588, A 242, GOST5521
Hot Saw Disc

All grades Al specifications/ > 50 mm 40to <50 mm <40 mm
Sub grades
All grades  All specifications/ Impact test tempe-
Sub grades rature lower than
(=) 20°C
All grades Al specifications/ As per Customer’s
sub grades requirement or
agreement

As per mandatory requirement of the specification or as per agreed TDC

As per requirement of the customer
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